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DIPHTHEROID BACILLI FROM ANIMALS. 

By Captain F. C. MINETT, B.Sc., R.A.V.C., Royal Army 
Veterinary School, Aldershot. 

THE term "diphtheroid" is used in bacteriological nomenclature 
to co"er the numerous types of bacteria which resemble in certain 
respects the human diphtheria bacillus. The term "coryne
bacterium" is also applied as a generic designation to organisms 
of this group owing to their pronounced tendency to club formation. 

It is necessary in the first place to be quite clear as to the char
acteristics which must be possessed by any given micro-organism 
before it can be included in the diphtheroid group. Within recent 
years these characteristics have been defined by F. Eberson (jour. 
In.f. Dis., Vol. XXIII.) as follows: Morphological resemblance to 
Bacillus diphtheria!, Gram +, non-motile, non-sporulatin~; as a 
rule they are pleomorphic, they mayor may not show meta
chromatic granules in their substance, and they produce no gas 
in carbohydrate media. Eberson's studies related largely to 
diphtheroids which had been isolated from cases of Hodgkin's 
disease in man, but at the same time he endeavoured to compile 
a classification of strains-from both human and animal sources 
-which had been described by previous workers on the subject. 
A per~sal of Eberson's article showed the wide distribution of 
these organisms in nature, and also left little doubt but that many 
types from animal sources had never been described. Furthermore, 
a review of veterinary literature indicated that, while no particular 
effort-apart from. that of Eberson-had ever been made at classi
fication, there was some evidence of confusion (not entirely confined 
to the older writings) existing regarding well-differentiated types. 

In 1918 the idea was entertained of collecting diphtheroid bacilli 
from as many sources as possible with the object of studying them 
from a comparative standpoint. No claim, however, to completeness 
is made for the present work. Such an ideal would have involved 
the examination of some hundreds of strains from many various 
sources. Further, bacteria of this group are frequently to be found 
in highly contaminated regions, such as the integument, and many, 
owing to their delicate nature, present great difficulty in attempts 
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at isolation. Nevertheless, fifty-three strains have been considered 
here, and regarding many of these new information is available, 
which should be of use to any future investigator who has the time 
and opportunity to make a more complete study. 

Serum-agar slopes in large tubes were used for isolation, the 
material being drawn over the surface in successive streaks. Any 
diphtheroid colonies appearing were suspended in a drop of saline 
and re-spread, a double isolation being thus effected in all cases. 
As soon as one was sure that the cultures were pure they were 
submitted to a routine. examination, as follows:-

I. Morphological (including staining, motility, etc.). 
2. Biological (including cultural characteristics, fermentation and 

h::emolysis tests, pathogenic power, etc.). 
3. Immunological. 

Technique. 

Morphological.-One aimed at examining the morphology of the 
strains under as diverse conditions as possible. When the organism 
was pathogenic smears of pus, exudate, etc., from experimental 
animals were made. In all cases smears were taken from grpwths 
of different ages in serum broth, and on serum agar, solid horse 
serum, potato, and gelatin. Tests for motility were always made 
from twenty-four hour broth cultures by the hanging-drop method. 
Preparations were stained by Loffier's alkaline methylene blue and 
Gram's and N eisser's methods. The last was used for twenty-four 
or forty-eight hour cultures on ox serum. 

Biological.-The culture media used were prepared by standard 
methods. The reaction was always adjusted slightly alkaline to 
litmus. 

Tests of the fermentative properties were made in sugar-free 
broth (+ IO Eyre scale) cQntaining IO per cent. sterile heated horse 
serum. In some cases the titration method using phenolphthalein 
as indicator was employed; more usually one relied upon litmus 
added to the medium before sowing. Details are not given of the 
results of the titrations, but these were always checked at least a 
second time, and a third or fourth time if there was any doubt. 
The test substance to I per cent. strength was added to the broth 
before sterilisation, which was effected at IOOo C. for twenty minutes 
on each of three consecutive days. Test substances were all taken 
from the same stock to reduce chances of variation to a minimum. 

Tests for the production of h::emolysin during growth were made 
by cultivation on agar plates to which 2 per cent. sterile defibrinated 
horse blood had been added just before setting. 

Tests for indol by the Rosindol method, using seven-day cultures 
in I per cent. bactopeptone water to which had been added about 
I per cent. sterile, unheated, rabbit serum. A Bacillus coli control 
was included. 

Pathogenicity tests were carried out as a rule with young cultures 
(two to four-day serum-agar) as soon as possible after isolation or 
receipt. 

lmmunological.-Eberson advises the use of the precipitin test for 
organisms of this class owing to their flocculating tendency. I have 
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found the agglutination test to give satisfactory results in most 
cases. 

Details have been given previously (jour. Compo Path., Vol. 
XXXIII., p. 267; and ibid., Vol. XXXV., p. JI) of the methods 
employed for the preparation of agglutinating sera from rabbits, 
and of the technique followed in the tests. It is only necessary 
to mention that individual members of the group vary considerably, 
both in their emulsifying power and in their ability to call forth 
agglutinins in experimental animals. Thus, in order to produce 
satisfactory emulsions of some eye diphtheroids it was sometimes 
found necessary to reduce the saline to '25 per cent. strength. The 
Bacillus pyogenes group, on the other hand, emulsifies very readily, 
and possesses· a greater agglutinogenic power than any others 
examined. 

It is now convenient to arrange the strains studied in groups 
according ttl their type or origin. 

Preisz-Nocard Group. 

Preisz-Nocard bacillus. Designated" Corynebacterium pseudo
tuberculosis ovis (Preisz)" by Eberson. 

This is one of the best known animal diphtheroids, and, from the 
morphological and cultural points of view, it has received adequate 
description at the hands of Nocard (Jour. Compo Patk, Vol. IX., 
Abs.), Norgaard (Vet.joul., Vol. IV.), and others. 

The strains of this bacillus (ten in number) examined here con
formed to one morphological type, which, however, exhibited 
considerable pleomorphism. The prevailing form, and the one 
which the organism assumes in lesions, is a short rod, I to 2}J- long, 
tapering slightly towards each extremity (see fig. I). Longer forms 
up to 3}J- are also seen, as well as extremely short forms which 
have the appearance of cocci .. At times the majority of the forms 
are coccoid. Frequently (especially on plain potato) the organisms 
lose their slender aspect and become swollen. Sometimes (especially 
in plain broth) the swelling is terminal, and one then notes very 
small clubbed forms. These, however, are as a rule not so numerous 
nor so well-marked as with many other species of diphtheroids. 

The majority showed granules staining to some extent by 
Neisser's method (see fig. 2). Growth abundant at body tempera'
ture; considerably slower at room temperature (ISO to 180 C.), and 
greatly assisted by the addition of liquid serum. A characteristic 
feature is that growths on solid media are always dryish and scaly. 
It is usually stated that growths on solid ox serum are distinguished 
by pronounced yellow pigmentation, whereas on horse serum 
cultures are quite white. The latter statement is undoubtedly 
true, but with my strains the yellow pigmentation was never very 
deep. In broth a uniform turbidity is never observed. Medium 
rendered at first slightly acid, followed in a few days by a persisting 
alkalinity. 

Opinion is divided regarding growth on plain potato. All my 
strains showed a slight, white growth on potato slopes which had 
been soaked in I per cent. sodium carbonate solution before tubing. 
On naturally acid potatoes no growth occurs. All agreed in fer-
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menting glucose, maltose, dextrin, galactose, and glycerin, and in 
failing to ferment lactose, saccharose, inulin, salicin, and mannite. 
This is not quite in accordance with Eberson, who states that 
glycerin is not attacked, and that this fact serves to distinguish 
the organism from Bacillus flavidus, which ferments glycerin. On 
immunological grounds, apart from other reasons, the organisms 
are quite distinct. 

A very slight acidity or no change at all is observed in litmus 
milk All strains (except one) produced a clear narrow zone of 
hcemolysis on blood plates. Strain C (of low virulence) persistently 
refused to do so. No indol formed by any. 

Strains A, E, and R produced cup-shaped liquefaction to a 
maximum depth of 1"5 cm. in gelatin stab, D2 gave liquefaction 
to about one-third in depth, while with M liquefaction was nearly 
complete. Digestion by Strains A, E, and R was inconstant, and 
the gelatin never became quite limpid. 

FIG. I. 

Preisz -Nocard bacillus, Strain C. 
Two - day serum agar. Gram 
stain. x 1000. 

FIG. 2. 

Preisz - Nocard bacillus, Strain B .. 
Two - day solid ox serum. 
N eisser stain. x 1000. 

As is well known, the Preisz-Nocard bacillus is responsible for the 
disease ulcerative lymphangitis or cellulitis in the horse, and caseous 
lymphadenitis in the sheep. The disease has also been noted to 
occur naturally in the ox (Kitt, Lienaux, Nocard, Hutyra and 
Marek, Special Pathology, English translation, Vol. I., p. 632). All 
my strains were virulent, though in varying degree. For instance, 
one (Strain C) would only produce local (testicular) disease in the 
guinea-pig, even when comparatively large doses of young solid 
serum culture were introduced intraperitoneally. All the others 
caused a rapidly fatal peritonitis with omental suppuration when 
very small doses were given. The rabbit is also highly susceptible. 
In the mouse I have only rarely observed pseudo-tuberculous 
lesions. Even when the doses used are quite small, eg., '5 cc. 
slightly hazy saline emulsion of young serum culture subcutaneously, 
the usual result is a local suppuration with death occurring before 
any extension takes place. Probably whether pseudo-tuberculosis 
occurs or not is a function of the dose and the toxicity of the 
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strain. The subject has been studied by Panisset in the guinea-pig 
(Ann. Inst. Past., Vol. XXIV., 19IC). It is not easy to reproduce 
the natural type of disease in the horse by subcutaneous inoculation. 
N ocard succeeded in one instance only by making the inoculation 
into an artificially produced hcematoma in a horse's leg. Immuno
logical studies in some detail have been made and the results 
reported (jour. Compo Path., Vol. XXXV., p. 7 I). Two types could 
be distinguished among the ten strains. 

Wound Diphtheroids. 

No reference could be found in the literature to diphtheroid 
bacilli isolated from wounds on animals. Five such strains have 
been isolated from suppurating wounds on horses. For the purpose 
of comparison three human strains have been examined and in 
addition a stock strain of Bacillus flavidus from the American Museum 
of Natural History-in fact, it was the strain used by Eberson in his 
work. This organism has received adequate description at the 
hands of Morse (jour. In! Dz's., Vol. XL, p. 253), Mellon (jour. 
Bact., Vol. 11.), Eberson, and others. It is named by Eberson, 
Corynebacterium striatum, and is found in nasal mucus (man). 
The bacilli from equine sources were as a rule from 3fh to 4fh in 
length. Clubbed forms were met with on some media, but rather 
infrequently. Two out of the three human strains and Bacillus 
flavidus were in general smaller than those from horses, and clubbing 
was not a very pronounced characteristic. One of them CD I 7) 
showed a certain degree of metachromatism. The third human 
strain CD 19) did not differ materially in morphology from the equine 
strains. All showed granules staining by N eisser's method. 

The equine strains (J, Q, D30, DI, and D31), were rather similar 
culturally to each other and to the human strains (D I 7 and D I 8). 
All these gave quite abundant growths on serum media. D J 9 was 
distinguished by the growths being very much less abundant. 

Q and D30 agreed with each other in all fermentation tests, as 
did J, DI, DI9, D31, D17, and Bacillus flavidus. J was similar to 
D I 8 in all except that the latter fermented saccharose. If one can 
judge, therefore, from the fermentation results the group would seem 
to be a heterogeneous one. 

All produce an alkaline reaction in litmus milk, litmus broth, and 
neutral red broth. Q and DI decolorise the litmus prior to the 
appearance of the alkaline reaction. All the equine strains formed 
hcemolysims during growth; the human strains did not. 

Apparently these organisms are not of very common occurrence, 
as many wounds on horses have been searched without their presence 
being detected. Neither have 1 been able to collect any evidence 
that diphtheroid bacilli are the sole cause of suppuration in wounds. 
Judging from animal inoculation experiments, they appear to be 
practically devoid of virulence. Their possible action in these 
situations of assisting the pathogenic properties of other bacteria 
has been mentioned by several authors. Toxins could not be 
demonstrated in cultures. 

Attempts were made with two rabbits to obtain an agglutinating 
serum against Strain J, large doses being given and well tolerated. 
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No agglutinins, however, made their appearance. Very different 
was the case with Bacillus flavidus, an agglutinating serum with a 
titre of I in 80 being readily obtained. The only other diphtheroid 
agglutinated by this serum was the human one (DI7). No close 
relationship, therefore, could be established between Bacillus flavidus 
and the equine wound diphtheroids. 

Skirt Diphtheroids. 
These are comparatively common on the human skin. Possibly 

this is true of animals also, but their isolation is a matter of great 
difficulty because they are delicate growers existing in the midst 
of quick-growing forms such as Bacillus subtilis. After numerous 
attempts, I have only succeeded in securing two strains from 
horses. 

These were rather small diphtheroids showing fairly pronounced 
clubbing, but the clubs were usually stunted, i.e., shortish and thick. 
The two strains, D10 and D33, agree culturally in giving compara
tively slight growths on media, but differ markedly in fermentative 
properties. While D 10 was a vigorous fermenter of all test sub
stances except inulin, salicin, and mannite, and closely resembled 
Bacillus enzymicus (vide infra), D33 fermented only glucose, 
maltose, and dextrin. They are practically devoid of virulence, and 
show no hcemolysin production. 

Conjunctival Diphtheroids (Horses). 
These are of common occurrence and quite easily isolated. As 

previously noted by Knowles (Jour. Compo Path., Vol. XXXII1.), 
they tend to arrange themselves in two types morphologically, 
which for the sake of description are here called Types 1. and 11., 
Nine of those examined belonged morphologically to Type 1., or 
Bacillus xerosis type. These were strains in which the predominant 
feature was the formation of large clubbed bacilli, which on staining 
frequently assumed a barred or striped appearance. The five 
organisms falling under Type II. were considerably smaller, clubbing 
was not so obvious, and the clubs were usually stunted. It was not 
always easy, however, by morphology alone to say to which type any 
given organism should be allocated. Variations in form occurred, 
and for other reasons it seemed probable that Type I I. contained 
more varieties than one. There may, of course, be more than two 
types. Type 1. strains were more uniform in size and shape. All 
were N eisser negative. 

Culturally all Type 1. and some of Type II. agreed in giving 
comparatively scanty, dry growths on most media except potato. 

Type 1. strains agreed pretty closely in fermenting glucose, mal
tose, and dextrin only. Slight irregularities were noted; thus D4 
fermented galactose and DI2 glycerin very slowly. Two were 
salicin fermenters, viz., D 5 and D J r. D8, which by morphology 
fell under Type 1., resembled Type II. in fermenting either no 
sugars at all or glucose and maltose very slowly and inconstantly. 

Type II. strains mostly exhibited no fermentation at all, two of 
the five splitting glucose and glycerin slowly. 

None was hcemolytic or pathogenic. 
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This class is one of the most difficult to handle from the point of 
view of obtaining good emulsions for agglutination, especially those 
belonging to Type II. For this reason special attention was paid 
to it in order to estimate the value of the test. Agglutinating sera 
were prepared against one member of each group, viz., D12 (titre 
1 in 160) and D13 (titre 1 in 40). From the results of the tests the 
following summary can be given:-

Number of presumably D12 strains agglutinating in D12 
serum and not in D I 3 serum (including D8) 7 

Number of presumably D13 strains agglutinating in D13 
serum and not in D12 serum 2 

Number of presumably D12 strains failing to agglutinate 2 
N umber of presumably D 13 strains failing to agglutinate 2 

N umber of strains constantly sedimenting spontaneously 

14 

It is thus seen that of fourteen strains nine could be allocated 
to type by means of the two sera, and it is to be understood 
that no agglutination occurred at 1 in IO in normal rabbit serum 
or in other agglutinating sera. Other diphtheroid emulsions as 
controls also failed to agglutinate. It is important that the reading 
of the test should be made early, at the fourth or fifth hour, after 
incubation at 55 0 C. 

Nasal Dz'phtheroids (Horses). 

Attempts were made on several occasions to isolate diphtheroid 
bacilli from the mucosa of various parts of the nasal cavity, but 
of the numerous colonies examined only a few qualified for entry 
into the group. Five strains were studied (D35, D45, D42, D43, 
and D37), and of these the three last possess the characters of 
Bacillus enzymicus. D42 was a short bacillus, regular in form; 
D43 was very pleomorphic. In neither was any great tendency 
to club formation noticeable. All were extremely delicate growers, 
giving only scant development even after the addition of native 
protein. D35 and D45 were perhaps identical in nature, inasmuch 
as neither fermented any sugars; both were small clubbed organisms 
microscopically, and were slightly pathogenic towards mice. D42 
and D43 agreed closely in splitting nearly all test substances 
and in producing an acid clot in litmus milk. D37 closely re
sem bled them. 

As no immunological work was done with this group one cannot 
say anything more definite regarding relationship. 

Bacillus flavidus was not met with in this situation. 

Urz'ne Diphtheroids. 

Such have been isolated frequently from human urine. Appar
ently they are often present in horse urine and can be grown 
from the centrifuged deposit. There are several reports of such 
bacteria being found in the pus from cases of pyelo-nephritis in 
cattle. 
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Equine Strat'ns.-N 0 information is forthcoming as to whether 
there is a type peculiar to horse urine, such as perhaps exists 
in man (c. nodosum, Eberson), as all the equine strains examined 
could be reasonably allocated to other groups (see Discussion). 

Of the four strains three (D38, D40, and D36) agree in 
fermenting glucose, maltose, and dextrin. D40, however, ferments 
galactose in addition. The remaining strain, D39, fails to ferment 
any sugars. 

Morphologically D38 and D40 are of the large clubbed type; 
D36 and D39 are smaller. 

D36 produced constantly a wide zone of hcemolysis on blood 
agar; D39 and D40 were non-hcemolytic. 

Bovine Strain.-D47 was large and clubbed, its chief character
istic being an abundant production of alkali in broth, milk, and 

FIG. 3. 

Bacillus pyogenes. Twenty - four 
hour solid serum. Gram stain. 
x 1000. 

FIG. 4. 

Bacillus pyogenes. Strain M.O.A. 
mouse. Gram stain. x 1000. 

sugar media except glucose and maltose. Abundant growth on 
culture media, except potato. Non-pathogenic to small animals 
in large doses. 

A description of this organism from cases of pyelo-nephritis has 
been given by Enderlen (fourn. Compo Path., Vol. IV., Abs.) 
who named it Bacillus pyelo-nephritidis boum. Strain D47 differs 
in giving growth in milk at 37° c., and in gelatin stab at room 
temperature. Ritzenthaler, (fOUnt. Compo Path., Vol. XXIII.) gives 
a good summary of the literature on the subject up to I9IO, 
but his article shows indications of confusion between the three 
distinct types, Preisz-N ocard, pyogenes, pyelo-nephriditis. Ernst 
correctly referred it to the diphtheroid group and named it C. 
renalis bovis_ 

Human Strains.-Dzo and 575. These belonged to different 
types, the most important distinction being a vigorous fermentation 
of saccharose by Dzo; 575 closely resembled the equine strain D36. 
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Bacillus Pyogenes. 

This organism has received considerable attention from bacteri
ologists in different parts of the world, where it is well known 
as the cause of chronic suppuration in cattle and swine. Thirteen 
strains have recently been studied in close detail by Brown and 
Orcutt Uourn. Exp. Med., Vol. XXXII.). The organism has been 
referred to the h;emoglobinophilic (influenza) group of bacilli, and 
even to the streptococci by some writers. Brown and Orcutt 
correctly place it in the diphtheroid group. Eberson calls it 
Corynebacterium pyogenes (Glage). My results with four strains 
(three from America and one from pus from a diseased udder 
in a cow in this country) are in agreement with those of other 
authors. 

Forms were always small and similar to Preisz-Nocard, from 
which they could not be distinguished with certainty, though 
Bacillus pyogenes was in general rather more slender (see fig. 3). 

FIG. 5. 
Bacilluslipolyticus. Serum agar. Gram stain. x 1000. 

Occasionally very small clubs were observed, and in pus the forms 
may be distinctly swollen (see fig. 4). All agreed culturally, the 
outstanding features being extremely faint growths (blood or 
serum being necessary) and constant liquefaction of gelatin 
and serum. Agreement was also shown in the fermentation results, 
all test substances being split except inulin, salicin, and mannite. 
All produced an acid reaction with separation of whey in milk, 
and abundant h;emolysin on blood agar plates. Local suppuration 
in experimental animals on subcutaneous inoculation, with exten
sion to some of the joints in one instance (rabbit). 

All four strains agglutinated to approximately the same titre 
(I in 640) in the serum of a rabbit which had received six injections 
intravenously of pyogenes (final injection equalled two blood agar 
cultures heated to 60° C.). Agglutination was rather more prompt 
with the homologous strain than with the others. Controls with 
other diphtheroids were quite negative at 1 in 80. Normal rabbit 
serum also had no effect at this titre on Bacillus pyogenes. It 
is strange that Brown and Orcutt found difficulty with this test, 

x 
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obtaining considerable agglutination in normal rabbit serum. They 
prefer the precipitin test. 

Bacillus L£polyt£cus. 

From the description published by Miss Evans (Journ. In;' Dis. 
Vol. XVIII.) it was not gathered that this organism is referred to the 
diphtheroid group; in fact, she calls it Bacillus abortus var. lipolyticus. 
It was suspected, however, that it might be a diphtheroid owing 
to its being Gram +. non-motile, and non-sporulating. In the 
original culture received clubbed bacilli were very prominent (see 
fig. 5). On subculture the bacilli were, as a rule, short· and slender, 
though the length was rather variable. The majority of smears 
examined showed slender but well-marked clubs. The strain 
received entirely agreed with the description by its very slight, 
growth in culture media, and by failure to produce any change 
in sugars, milk (prepared as usual, not whole milk), ~r broth. No 
evidence of h:.emolysin production or virulence. 

The centrifuged deposit from several samples of milk from 
different sources was sown on media in the hope of finding bacteria 
of this group, but the results were negative. 

Bacillus Enzynzz'cus. 

First isolated by Mellon (fourn. Bact., Vol. I I.) from a diseased 
human lung. Forms very short and thick, often resembling cocci. 
As a rule no marked club formation, though small clubs occasion
ally seen. Neisser negative. As the name implies, Bacillus 
enzymicus exhibits great activity towards test substances, fer
menting all those used with the exception of inulin and mannite. 
It produces a slight acid reaction in broth and an acid clot in 
milk. Growth in culture media, even after the addition of serum, 
is extremely scanty. 

Throat D£phthero£ds (Human). 

For the sake of comparison there were also examined six cultures 
of human diphtheroids sent me by Captain A. Lundie, R.A.M.C. 
Three of these turned out to be Hoffmann bacilli and agreed 
with the classical description of this organism morphologically, 
in lack of fermenting activity and in producing alkali in broth 
and milk. The remaining three were large clubbed bacilli, non
pathogenic to guinea-pigs on subcutaneous injection. One fermented 
saccharose, the other two did not. 

D£scussz'on. 

It is evident that the study of diphtheroid bacilli from animals 
has not yet reached a stage at which a satisfactory classification 
can be proposed. Several hundreds of strains from many sources 
should be examined before such could be usefully compiled. Above 
all, more work should be done from the immunological standpoint. 
It is only possible, therefore, to make here a few statements which 
appear to be warranted by existing knowledge of the subject. 
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Eberson proposes a classification in which the diphtheroids as a 
whole are divided into nine groups, viz. :-

1. Diphtheria. 
2. Pseudodiphtheria, including Hoffmann's bacillus. 
3. Xerosis, including C. xerosis, C. suppuratum, and others. 
4· Nodosum, including C. nodosum (from urine), and others. 
5· Pigment - producing diphtheroids, including C. hoagii, C. 

striatum. 
6. Gelatin-liquefying diphtheroids. 
7. Diphtheroids to which a definite pathogenic role has been 

assigned, C. typhi, C. acnes. 
8. Pyogenic diphtheroids from animals, including C. pseudo

tuberculosis (Preisz), C. pyogenes (Glage), and C. vaccine (Galli
Valerio). 

9. Amerobic diphtheroids from diseased lymphatic glands. 
It is noted that diphtheroids from animals are relegated to a 

separate group with three sub-groups. It would seem that at some 
time in the future this may not be necessary, as at least two of 
these sub-groups can be placed under other headings; and, further, 
most of the strains here described can be allocated with considerable 
confidence to groups other than Eberson's No.8. Thus, Bacillus 
pyogenes could be more satisfactorily placed under the gelatin
liquefying group, as the organism is eminently proteolytic. The 
type Bacillus xerosis now isolated from horses presents no note
worthy point of difference from the same organism from man. 
The skin strain, D33, should- be placed in the same group. In the 
absence of immunological data, therefore, this type readily falls 
into place. 

Of the wound diphtheroid strains here described, DI9 (from man) 
and D3I (from horse) agree with the descriptions of Eberson's 
C. suppuratum. Probably it would be correct to place Strains DI, 
Q, DI7, and possibly J and D30, with Eberson's pigment-producing 
group. They are likely to be common skin inhabitants, though not 
found apart from actual wounds. 

The Preisz-Nocard group, b'eing distinctly pathogenic and giving 
as it does a well- recognised toxin resembling that of Bacillus 
diphtherice, might be placed high up in the list, or a new group 
might be created to include the distinctly toxic members. It 
should not be placed with Bacillus flavidus. 

The type Bacillus enzymicus (Mellon) is not mentioned by 
Eberson in the classification. Two nasal strains, D42 and D43, 
appear to be identical with it, while nasal strain D37 and skin 
strain D IO very closely resemble it. All these are lactose - fer
menters, while D42 and D43 give an acid clot in milk. The two 
remaining nasal strains and urine strain D39 present no important 
point of difference from the conjunctival diphtheroid type 11., 
being small morphologically and fermenting no sugars. Two other 
strains from horse urine, D38 and D40, have characters resembling 
those of the xerosis group. D36 is of the flavidus type. One of 
the strains from human urine, D20, would be a specimen of C. 
nodosum. The one bovine strain, D47, cannot be placed with 
exactitude; neither is any attempt made to place Bacillus lipo
lyticus (Evans). 
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Enough has been said to show that in any proposed classification 
a broad view should be taken of the diphtheroid group as a whole. 
No doubt there are types peculiar to animals, but this hardly 
justifies one in confining them to a separate group. A consideration 
of their biological characters would be vastly more important. 

I am deeply indebted to those who have assisted in this work by 
forwarding pathological material or cultures, and to Dr Duncan ]. 
Reid for taking the micro-photographs. 

THE KIDNEY WORM OF HOGS IN NEW 
SOUTH WALES. 

SCLEROSTOMUM RENIUM N. SP. 

By]. DRABBLE, B.V.Sc. (Syd.), of the New South Wales 
Metropolitan Meat Industry Board's Veterinary Staff. 

FOR many years the so-called "kidney-worm" has been a rather 
common parasite of pigs in New South Wales, but, curiously enough, 
has, up to the present, been mistaken for the Stephanurus dentatus 
(syn. Sclerostoma pinguicola), probably owing to the naked-eye 
resemblance of the New South Wales worm to the description given, 
by various writers, of Stephanurus dentatus. In the early part of 
the present year (I922) a casual look at one of the New South vVales 
kidney worms under the microscope caused the writer much surprise, 
as it was clearly evident that the worm was, at any rate, not 
Stephanurus dentatus, and further examination showed it to be 
quite a new species. Owing to pressure of routine work, however, 
it was not until some time later that the writer had opportunity to 
make a more detailed examination of the worm. 

GENERAL EXTERNAL CHARACTERS. 

The body is thick, cylindrical, tapering at the extremities, and 
has a mottled appearance due to the dark intestine and the whitish 
reproductive organs and anterior glands showing through the 
beautifully transparent integument. The cuticle is transversely 
striated. In fresh specimens the:: reddish or reddish-brown lateral 
lines are clearly visible. The posterior extremity of the female is 
curved ventrally, and behind the anus it suddenly narrows to form 
a spike-like tail. On each side, just about level with the anus, in 
the female, is a thick, round, somewhat knob-like projection of the 
cuticle, directed outwards. These are large enough to be seen with 
the naked eye. The base of these projections is usually cone-shaped, 
and, as a rule, they are beautifully symmetrical. The vulva is 
situated a short distance in front of the anus. As usual, the female 
is longer and thicker than the male, their relative lengths being: 
male, 25 to 40 m.m.; female, 30 to 54 m.m. 




